INTRODUCTION
Compensatory changes in ovarian function following unilateral ovariectomy have been studied in several laboratory (Greenwald, 1968; McLaren, 1963; Hermbreck and Greenwald, 1964) and domestic (Short et al., 1968; Mallampati and Casida, 1970; Saiduddin et al., 1970) species. In unilaterally ovariectomized animals the remaining ovary ovulates as many viable ova as the combined ovaries of intact animals. Thus, in monotocous species a single ovulation occurs whether or not one ovary has been removed.
The loss of one ovary may decrease competition for circulatory levels of gonadotropins (McLaren, 1963 ; Zarrow et al., 1965) . Alternatively, decreased estrogen feedback to the pituitary may permit elevated serum gonadotropin levels (Benson et al., 1969; Edgren et al., 1965; Peterson et al., 1964) . This increase in gonadotropin may act as an endogenous follide-priming treatment.
9 DuFour et al. (1972) observed that in normal cycling heifers the largest follicle 3 days before the onset of estrus was the one that ovulated, while no pattern was noted for ovulation of the second largest follicle. Saiduddin et al. (1970) observed an altered size distribution of follicles following unilateral ovariectomy on day 8 of the estrous cycle. Notably, at the time of the next estrus, the largest follicle was smaller and the next to largest follicle larger in unilaterally ovariectomized than in intact animals. They raised the question of whether the two largest follicles being more similar in size in cows with only one ovary might indicate an enhanced possibility of twin ovulation.
The induction of multiple ovulations by the administration of exogenous gonadotropins shows great variability among cows in the number of ova shed. While augmentation of the endogenous luteinizing hormone (LH) surge is not always necessary, some researchers obtain a greater percent ovulation of pregnant mare serum gonadotropin (PMS) stimulated follicles when an ovulating dose of human chorionic gonadotropin (HCG) is given (McKenzie, 1969) . Thus, the follicle stimulating effects of unilateral ovariectomy, followed by augmentation of the endogenous LH surge with HCG, might result in a double ovulation. Saiduddin et al." (1970) Holstein heifers with the corpus luteum (CL) containing ovary removed took longer to return to estrus postoperatively than otherwise intact animals with corpora lutea enucleated. In a similar experiment Mallampati and Casida (1970) observed that in cycling ewes, when the CL-containing ovary remained after unilateral ovariectomy, there was compensatory follicular development by the next estrus. This did not occur if the CL-containing ovary was removed. Both of these studies indicated a possible local stimulatory influence of the CL on ovarian follicular development.
The following experiment was designed to test two hypotheses: firstly, that in beef cows compensatory hypertrophy following unilateral ovariectomy will allow HCG administered at the following estrus to induce the ovulation of more viable ova than in intact cows; and secondly, that there are local positive effects of the CL on follicular development which will increase the incidence of multiple ovulations after such treatment. error in detection of estrus. All others were injected with 2,500 IU of HCG a at the onset of the first postoperative estrus and were inseminated 4 12 hr after the first sign of estrus. Animals not conceiving then were inseminated at each following estrus until pregnant. Frozen, diluted semen from a single ejaculation was used for all inseminations.
The cows were palpated per rectum to determine if one or more CL had been formed 7 to 14 days following all postoperative estrous periods. Palpation was performed 42 to 49 days following insemination to diagnose pregnancy.
Data on the interval from treatment to first estrus and services per conception for the first postoperative pregnancy were analyzed by a multiple comparison test Duncan, 1969, 1970) . Each treatment mean was compared to the control (group 1) mean. The number of cows conceiving at the first postoperative estrus was tested for independence by the method of Steel and Torrie (1960) for r • 2 tables.
EXPERIMENTAL PROCEDURE
Thirty-five parous Angus and Angus-cross beef cows were assigned randorrdy to five treatment groups as follows: group 1, sham operation; group 2, enucleation of the CL; group 3, removal of the CL-containing ovary; group 4, removal of the non-CL-containing ovary; group 5, removal of the non-CL-containing ovary and enucleation of the CL. The cows were assigned to treatment groups in seven replicates with four right and three left side ovulators per group.
All operations were performed via culdotomy on days 13 or 14 of the estrous cycle (estrus = day 0). A spinal anesthetic was used. Both ovaries were handled in all cases. Ovaries were removed with an ecraseur and CL enucleated by digital manipulation.
Cows were observed for expression of estrus for two 30-minute periods daily. Animals not detected in estrus within 21 days after surgery were eliminated. We assumed they had gone at least one cycle beyond the expected experimental ovulation due either to silent ovulation or an 3HCG used in this project was provided by Eli Lilly Corporation, Greenfield Laboratories, Greenfield, IN. 4Semen used in this project was provided by American Breeders Service, DeForest, WI.
RESULTS AND DISCUSSION
One animal in each of groups 1, 2 and 5 was eliminated due to a postoperative interval to estrus of 30, 25 and 34 days, respectively. These intervals were more than two standard deviations from their group means, and the cows were not considered to be members of the population being sampled.
The average interval to estrus after sham operation was 9.5 days. Removal of the non-CL-containing ovary did not affect the interval (9.4 days). Removal of the CL with or without the remainder of the ovary hastened the onset of estrus (5.2, 5.1 and 5.5 day intervals for groups 2, 3 and 5, respectively, P<.01). These results are summarized in table 1. They differ from the observations of Saiduddin et al. (1970) who found a longer interval to estrus when the CL-containing ovaries were removed (5.2 days) than when the corpora lutea were enucleated in otherwise intact heifers (2.2 days), but concur with their lack of a difference in mean cycle length between unilaterally ovariectomized and sham-operated groups when the CL was not removed. Saiduddin et al. (1970) hypothesized that the CL might have a local effect enhancing the response of follicles in the CL-containing ovary to gonadotropins, such that when the stimulated ovary remained after enucleation of the CL, follicular development aData are presented as mean-*standard error.
b'CMeans in this column with different superscripts differ (P<.O1).
dThere are no significant differences in this column.
and estrus occurred sooner than if the CL-containing ovary was removed. Their experiment, however, did not include an appropriate control group to test the hypothesis. While our study included an appropriate control (group 5), we did not observe a local effect of the CL either as a shortened interval to estrus or as an increased ovulation rate for groups 2 and 5 as compared to group 3. Saiduddin et al. (1970) unilaterally-ovariectomized Holstein heifers on day 8 of the estrous cycle. While the present experimental regimen was intended to take advantage of the altered follicular development following unilateral ovariectomy they reported, its endpoints included the birth of twin calves. In order to allow preparation of the uterus for implantation we operated on day 13 or 14 of the cycle. Beef animals were used because twinning is desirable in beef herds where freemartins are not a liability, and cows were used because they are better able to gestate twins than heifers. These breed, age and day of cycle differences might explain our differing observations. There were no multiple ovulations as evidenced by the number of CL. One animal (group 2) which conceived at the first posttreatment estrus had only one palpable CL but delivered dead twin female calves.
The number of cows conceiving at the first posttreatment estrus and the average number of services per conception for each group are presented in table 1. The lack of significant differences due to treatment among these data indicates that unilateral ovariectomy and/or enucleation of the CL did not decrease fertility of the cows as compared to sham-operated controls.
Neither of the hypotheses was supported by the results of this study. 
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